20(S)-protopanaxadiol and the ginsenoside Rh2 inhibit Na+ channel-activated depolarization and Na+ channel-dependent amino acid neurotransmitter release in synaptic fractions isolated from mammalian brain.
The ginsenoside Rh(2) and its aglycone 20(S)-protopanaxadiol are known to inhibit the binding of [(3)H]batrachotoxinin 20alpha-benzoate to site 2 on voltage-gated sodium channels and electrophysiological investigations conducted by others have shown that ginsenosides cause voltage-dependent inhibition of reconstituted forms of the sodium channel. Here we describe the actions of Rh(2) and 20(S)-protopanaxadiol on sodium channel function and release of neurotransmitters resulting from activation of native sodium channels in synaptic preparations isolated from whole mouse brain. Rh(2) and 20(S)-protopanaxadiol inhibited veratridine-dependent (tetrodotoxin-suppressible) depolarization of synaptoneurosomes as determined using the rhodamine 6G method although 20(S)-protopanaxadiol was more potent as an inhibitor than Rh(2). Veratridine- (sodium channel-) dependent release of the neurotransmitters L-glutamate and GABA was almost fully inhibited by 20(S)-protopanaxadiol, however, less complete inhibition was observed with Rh(2). At its maximum inhibitory concentration, Rh(2) also produced release of l-glutamate and GABA from synaptosomes, in contrast to 20(S)-protopanaxadiol. We conclude that low to moderate micromolar concentrations of Rh(2) and 20(S)-protopanaxadiol inhibit sodium channel function and sodium channel-activated release of neurotransmitters. Apparently the ginsenoside Rh(2) cannot achieve complete inhibition of sodium channel-activated transmitter release because at high concentrations it also stimulates release.